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(54) FREQEUNCY SWITCH-TYPE INVERTED F ANTENNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small antenna which 
can be used in plural frequency bands by providing a feeding 
capacity change means hanging electrostatic capacity formed 
between feeding conductors and a radiation conductor. 
SOLUTION: The inverted-F antenna is composed of the 
radiation conductor 1 1, a ground board 12 and a short circuiting 
element 13. The radiation conductor 11 has a bending part 19 
for an end part The first and second feeding conductors 14 and 
15 are arranged in close to the bending part 19 in parallel and 
they have electrostatic capacities different from the radiation 
conductor 11. An RF signal inputted from a radio equipment is 
switched by first and second feeding lines 16 and 17 in an RF 
signal switching part 18. The first and second feeding lines 16 
and 17 are connected to the first and second feeding 
conductors 14 and 15, they are connected by different 
capacities and they excite the inverted F antenna. Thus, the 
resonance frequency of the inverted F antenna can be switched 
by switching the RF signal switch part 18. 




BEST AVAILABLE COPY 



JK, IU- iyiM«D,A L^LMUVIOJ 

CLAIMS 



[Claim(s)] 

[Claim 1] radiation — a conductor and this radiation — a conductor and spacing with the grand plate 
which separated, and has been countered and arranged In a reverse F antenna with a conductor this 
radiation — the short circuit section which connects a conductor and this grand plate, and this radiation 
— a conductor is approached and it prepares — having — this radiation — the feed which excites a 
conductor through electrostatic capacity — said feed — a conductor and radiation — a conductor 
the frequency change type reverse F antenna characterized by having a feed capacity change means to 
change the electrostatic capacity formed in between. 

[Claim 2] two or more feed from which said feed capacity change means differs in area mutually — a 
conductor and these two or more feed — the frequency change type reverse F antenna according to 
claim 1 characterized by consisting of signal change means to change and supply a RF signal to a 
conductor suitably. 

[Claim 3] said feed capacity change means — two or more feed — a conductor and these two or more 
feed — a conductor — comrades — connection or the feed for carrying out connectionless a 
conductor — the frequency change type reverse F antenna according to claim 1 characterized by , 
consisting of the change sections. 

[Claim 4] said feed capacity change means — said feed — two or more auxiliary radiation close to a 
conductor — a conductor and these two or more auxiliary radiation — a conductor said radiation 
a conductor — connection or the radiation for carrying out connectionless — a conductor the 
frequency change type reverse F antenna according to claim 1 characterized by consisting of the 
change sections. 

[Claim 5] said radiation — said feed of a conductor — the part close to a conductor, and said feed — 
the frequency change type reverse F antenna according to claim 1 characterized by forming a 
conductor on a dielectric substrate and said feed capacity change means consisting of dielectric 
constant change means to change the dielectric constant of this dielectric substrate. 
[Claim 6] radiation — a conductor and this radiation — the grand plate which separated a conductor 
and spacing , and have be counter and arrange , and this radiation — the reverse F antenna to which it 
have the short circuit section which connect a conductor and this grand plate , and an electric power be 
supply through direct or electrostatic capacity — set — said radiation — a conductor — the frequency 
change type reverse F antenna characterize by to have the frequency change means electrically 
connected to the open end section . 

[Claim 7] said frequency change means — said radiation — a conductor — two or more auxiliary 
radiation arranged by approaching an open end — a conductor and this radiation — a conductor and 
these two or more auxiliary radiation — a conductor — connection or the radiation for carrying out 
connectionless — a conductor — the frequency change type reverse F antenna according to claim 6 
characterized by consisting of change means. 

[Claim 8] said frequency change means — said radiation — a conductor — the frequency change type 
reverse F antenna according to claim 6 characterized by consisting of inductance change means which 
change two or more inductances prepared between the open end section and a gland, and these two or 
more inductances. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to what is used especially in two or more frequency bands 
about the frequency change type reverse F antenna used for walkie-talkie equipments, such as a 
portable radiotelephone. 
[0002] 

[Description of the Prior Art] As for the built-in antenna attached in mobile communication equipment, 
such as a portable wireless telephone, smaller antenna equipment is called for from the occupied 
volume. The reverse F antenna is known as a miniaturized antenna used for this kind of application. 
[0003] The example of the conventional reverse F antenna is shown in drawing 14 . the rectangle 
radiation which drawing 14 is an example of the tabular reverse F antenna generally used widely, and 
was formed with conductive metals, such as a sheet metal, — a conductor 141 — the grand plate 142 - 

— countering — installing — rectangle radiation — one edge of a conductor 141 is connected with the 
grand plate 142 with the short circuit component 143, and an antenna is constituted, a coaxial cable 144 
performs feed from grand plate 142 tooth back, and the core wire of a coaxial cable 144 can take 
adjustment with the characteristic impedance of a coaxial cable 144, and the impedance of this antenna 

— as — rectangle radiation — it connects with the suitable location of a conductor 141. 

[0004] moreover, the rectangle radiation which drawing 15 is a capacity-coupling feed type reverse F 
antenna given in JP, 7-221 536,A, and was formed with conductive metals, such as a sheet metal, — a 
conductor 151 — the grand plate 152 — countering — arranging — the short circuit component 153 — 
rectangle radiation — the grand plate 152 is connected with a conductor 151, and an antenna is 
constituted, moreover, the parallel plate 154 for feed to which the core wire of a coaxial cable 155 was 
connected — rectangle radiation — a conductor 151 and a clearance — setting — parallel — arranging 

— rectangle radiation — capacity feed is attained to a conductor 151. 
[0005] 

[Problem(s) to be Solved by the Invention] In order to use such a reverse F antenna, building in a 
personal digital assistant, what has small antenna occupied volume is demanded with the miniaturization 
of a personal digital assistant. Moreover, the fusion of a terminal which makes usable analog cellular ** 
digital cellular one, PHS, etc. at the same terminal in recent years is progressing, and what can cover 
two or more frequency bands as an antenna is desired. However, when an antenna is miniaturized, it is 
difficult for bandwidth to decrease and to cover this frequency band. This invention is made in view of 
this trouble, and it aims at offering an usable antenna with two or more small frequency bands. 
[0006] 

[Means for Solving the Problem] The frequency change type reverse F antenna concerning invention of 
claim 1 radiation — a conductor and this radiation — a conductor and spacing with the grand plate 
which separated, and has been countered and arranged In the reverse F antenna which has a conductor 
this radiation — the short circuit section which connects a conductor and this grand plate, and this 
radiation — a conductor is approached and it prepares — having — this radiation — the feed which 
excites a conductor through electrostatic capacity — said feed — a conductor and radiation — a 
conductor — it is characterized by having a feed capacity change means to change the electrostatic 
capacity formed in between, two or more feed from which the frequency change type reverse F antenna 
applied to invention at claim 2 differs in area mutually as said feed capacity change means — a 
conductor and these two or more feed — it is characterized by consisting of signal change means to 
change and supply a RF signal to a conductor suitably. 

[0007] the feed of plurality [ antenna / concerning invention of claim 3 / frequency change type reverse 
F ] as said feed capacity change means — a conductor and these two or more feed — a conductor — 
comrades — connection or the feed for carrying out connectionless — a conductor — it is 
characterized by consisting of the change sections, the frequency change type reverse F antenna 
concerning invention of claim 4 — as said feed capacity change means — said feed — two or more 
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auxiliary radiation close to a conductor — a conductor and these two or more auxiliary radiation a 
conductor — said radiation — a conductor — connection or the radiation for carrying out 
connectionless — a conductor — it is characterized by consisting of the change sections. 
[0008] the frequency change type reverse F antenna concerning invention of claim 5 said radiation - 

- said feed of a conductor — the part close to a conductor, and said feed — a conductor is formed on 
a dielectric substrate and said feed capacity change means is characterized by consisting of dielectric 
constant change means to change the dielectric constant of this dielectric substrate, the frequency 
change type reverse F antenna concerning invention of claim 6 — radiation — a conductor and this 
radiation — the grand plate which separated a conductor and spacing , and have be counter and 
arrange , and this radiation — the reverse F antenna to which it have the short circuit section which 
connect a conductor and this grand plate , and an electric power be supply through direct or 
electrostatic capacity — set — said radiation — a conductor — it carry out have the frequency change 
means electrically connected to the open end section as the description . 

[0009] the frequency change type reverse F antenna concerning invention of claim 7 as said 
frequency change means — said radiation — a conductor — two or more auxiliary radiation arranged by 
approaching an open end — a conductor and this radiation — a conductor and these two or more 
auxiliary radiation — a conductor — connection or the radiation for carrying out connectionless a 
conductor — it is characterized by consisting of change means, the frequency change type reverse F 
antenna concerning invention of claim 8 — as said frequency change means — said radiation a 
conductor — it is characterized by consisting of inductance change means which change two or more 
inductances prepared between the open end section and a gland, and these two or more inductances. 
[0010] the frequency change type reverse F antenna concerning above-mentioned claim 1 radiation - 

- a resonator consists of a conductor, a grand plate, and the short circuit section. Although the 
resonance frequency is fixed, by changing the capacity in the feeding point with a feed capacity change 
means, the impedance of this resonator seen from the feeder is changed, and resonance frequency is 
changed, the feed in which the frequency change type reverse F antenna concerning claim 2 has two or 
more different area as said feed capacity change means — a conductor and the feed which has a signal 
change means and is connected with a walkie-talkie by the frequency band to be used — feed capacity 
is changed by changing a conductor suitably with a signal change means. 

[0011] the feed of plurality [ antenna / concerning claim 3 / frequency change type reverse F ] as said 
feed capacity change means — a conductor and feed — a conductor — the change section having - 

- feed — a conductor — the change section — two or more feed — performing connection of a 
conductor and connectionless — feed — an equivalent area of a conductor is changed — making 
radiation — the electrostatic capacity between conductors is changed, the frequency change type 
reverse F antenna concerning claim 4 — as said feed capacity change means — feed two or more 
auxiliary radiation close to a conductor — a conductor and radiation — a conductor — the change 
section — having — these two or more auxiliary radiation — a conductor — said radiation a 
conductor — radiation — a conductor — connecting and carrying out connectionless by the change 
section — said feed — the feed capacity between conductors is changed. 

[0012] the dielectric substrate top from which the frequency change type reverse F antenna concerning 
claim 5 changes the dielectric constant with the bias voltage impressed as said feed capacity change 
means — feed — the radiation which forms a conductor and capacity — forming some conductors and 
impressing bias voltage to this dielectric substrate — radiation — a conductor and feed — a conductor 

- the dielectric constant of a between is changed and feed capacity is changed, the frequency change 
type reverse F antenna concerning claim 6 — radiation — a conductor, the short circuit section, and a 
grand plate — a reverse F antenna — forming — this radiation — the short circuit section node of a 
conductor, and the open section which counters — a frequency change means — electric 
connecting — this frequency change means — this radiation — resonance frequency is changed by 
changing the impedance of a conductor. 

[0013] the auxiliary radiation of plurality [ antenna / according to claim 7 / frequency change type 
reverse F ] as said frequency change means — a conductor and these two or more auxiliary radiation - 




— the radiation which changes a conductor — a conductor — a change means — having — these two 
or more auxiliary radiation — a conductor — said radiation — a conductor — radiation — a conductor 

— a change means — connection or carrying out connectionless — radiation — the electric length of a 
conductor is changed, the frequency change type reverse F antenna concerning claim 8 — as said 
frequency change means — radiation — the inductance change means which changes a conductor, two 
or more inductances prepared between grand plates, and these two or more inductances — having — 
this inductance change means — radiation — changing the inductance connected with a conductor 
between grand plates — this radiation — a conductor — the impedance at a head is changed. 

[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is the perspective view of the gestalt of operation of the 1st of this 
invention frequency change type reverse F antenna. The frequency change type reverse F antenna of 
drawing 1 Separate a conductor 1 1 and spacing and it counters, the radiation formed with conductive 
metals, such as a sheet metal, — a conductor 11 and radiation — A conductor 11 is approached, the 
arranged grand plate 12 and radiation — the corner of a conductor 11 — the grand plate 12 and 
radiation — the short circuit component 13 which connects a conductor 11, and radiation — the 1st 
and 2nd prepared feed — conductors 14 and 15 and feed of the 1st and 2 — it has the RF-signal 
change section 18 for changing the 1st and 2nd feeder 16 and 17 connected to conductors 14 and 15, 
respectively, and the signal inputted from the walkie-talkie (not shown) to the 1st and 2nd feeder. 
[0015] radiation — a conductor 11, the grand plate 12, and the short circuit component 13 — a reverse 
F antenna — constituting — radiation — a conductor 1 1 is bent at the edge and has the section 1 9. the 
1st and 2nd feed from which area differs, respectively — conductors 14 and 15 approach the bending 
section 19, and are arranged to outline parallel — having — respectively — radiation — it has 
electrostatic capacity which is different in ** to a conductor 11. The RF signal inputted from the 
walkie-talkie is the RF-signal change section 18, and is switched to the 1st and 2nd feeder 16 and 17. 
the 1st and 2nd feeder 16 and 17 — respectively — the 1st and 2nd feed — it connects with 
conductors 14 and 15, and it joins together by capacity different, respectively, and a reverse F antenna 
is excited, therefore, the case where it is switched to the 1st feeder 16 — said reverse F antenna — 
the 1st feed — a conductor 14 and radiation — a conductor — electric power is supplied through the 
1st capacity formed between the bending sections 19, and it has the 1st resonance frequency. 
[0016] the case where it is switched to the 2nd feeder 17 on the other hand — said reverse F antenna 

— the 2nd feed — a conductor 15 and radiation — a conductor — electric power is supplied through 
the 2nd capacity formed between the bending sections 19, and it has the 2nd resonance frequency, as 
mentioned above, the feed from which feed capacity differs by the RF-signal change section 18 — since 
said reverse F antenna is excited through a conductor, the resonance frequency of this reverse F 
antenna can be changed. 

[0017] in addition, the gestalt of the above-mentioned implementation — setting — radiation — a 
conductor 1 1 and the 1st and 2nd feed — in order to change a conductor 14 and the feed capacity 
between 15 — the 1st and 2nd feed, although the area of conductors 14 and 15 was changed radiation - 

— a conductor 11 and the 1st and 2nd feed — spacing with conductors 14 and 15 is changed — or the 
1st and 2nd feed — radiation of conductors 14 and 15 — a conductor — the part which laps with the 
bending section 19 — radiation — a conductor — radiation, such as changing the area of the bending 
section 19, — a conductor 11 and the 1st and 2nd feed — if it is a conductor 14 and a means to 
change the electrostatic capacity between 15, it is good anything. 

[0018] moreover, the gestalt of the above-mentioned implementation — setting — the 1st and 2nd feed 

— conductors 14 and 15 and radiation — in order to take a large feed capacity with a conductor 11 by 
the small volume — radiation — although it bent to the conductor 1 1 and the section 19 was formed — 
radiation — a conductor 11 and the 1st and 2nd feed — what is necessary is just a means to give 
electrostatic capacity to conductors 14 and 15 

[0019] The gestalt of operation of the 1st of the RF-signal change section 18 in the gestalt of the 
above-mentioned implementation is shown in d rawin g 2 . ** which attaches the same number to what is 
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common in drawin g 1 . Drawing 2 is the case where FET and a transistor are used as the RF signal 
change section 18, and has the SPDT switch 22 and the 1st and 2 control terminals 23 and 24 for 
control of a RF signal which consisted of a capacitor 21 for DC cut, FET, etc. 

[0020] Input terminal connection of the SPDT switch 22 is made through the capacitor 21 for DC cut, 
and the 1 st and 2nd feeder 1 6 and 1 7 is connected to the output terminal of the SPDT switch 22 for 
the 3rd feeder 25 connected to the walkie-talkie (not shown). The RF signal inputted from the 3rd 
feeder 25 is switched to the 1st or 2nd feeder 16 and 17 by setting the 1st and 2nd control terminal 23 
and 24 to HIGH and LOW, respectively. . 

[0021] The gestalt of operation of the 2nd of the RF-signal change section 1 8 is shown in drawiQgJ . 
The same number is attached to what is common in drawing^ . Drawing 3 is the case where diode is 
used as the RF-signal change section 18, and has the SPDT switch 31 and the 1st and 2 coils 32 and 33 
for bias which consisted of PIN diodes etc. The 3rd feeder 34 connected to the walkie-talkie (not 
shown) is connected to the input terminal of the SPDT switch 31, and the 1st and 2nd feeder 16 and 17 
is connected to the output terminal of the SPDT switch 31. The control electncal potential difference 
for SPDT switch 31 change-over is superimposed by the 3rd feeder 34. 

[0022] the case where the 3rd feeder 34 is overlapped on a control electrical potential difference which 
is switched to the 1st feeder 16 - said reverse F antenna - the 1st feeder 16 - minding - the 1st 
feed — it is excited from a conductor 1 4. Under the present circumstances, the 1 st co.l 32 has the 
work of RF choke for DC which drops only the applied control electrical potential difference on a gland, 
moreover, this time - the 2nd feed - the electric merit of a conductor 15 and the 2nd feeder 17 is set 
up sufficiently small compared with wavelength, and is isolated from a gland with the 2nd co.l 33 
[0023] moreover, the case where it is switched to reverse in the 2nd feeder 17 — the same — the 2nd 
feed - it excites from a conductor 15 - having - the 2nd coil 33 - as RF choke for DC - - irking - 
- the 1st coil 32 — the 1st feed — it has the work which isolates a conductor 14 and the 1st feeder lb 

[0024] furthermore, the case where the signal from the 3rd feeder 34 is switched to the 1st feeder 16 
when the 1st and 2 coils 32 and 33 are not used as an RF choke in an operat.ng frequency — the Znd 
feeder 17 and the 2nd feed — it is not isolated from a gland but a conductor 15 serves as a form which 
capacity loads to an antenna element, moreover, the case where it is switched to reverse in the 2nd 
feeder 17 — the 1st feeder 16 and the 1st feed — it becomes the form where a conductor 14 was not 
isolated from a gland but capacity was loaded to the antenna element, therefore frequency spacing 
which can realize the further miniaturization of the antenna element by capac.ty loading while being able 
to perform frequency regulation easily by changing the magnitude of the 1st and 2 coils 32 and 33^and 
is changed — it can do greatly, the gestalt of the above-mentioned .mplementation — two teed 
although the example at the time of using a conductor was shown — two or more three or more teed 
a conductor may be used. 

[0025] Drawing 4 is the perspective view of the gestalt of operation of the 2nd of this invention 
frequency change type reverse F antenna. The frequency change type reverse F antenna of dravymg. 4 
Separate a conductor 41 and spacing and it counters, the radiation formed with conductive metals, such 
as a sheet metal, — a conductor 41 and radiation — A conductor 41 is approached, the arranged grand 
plate 42 and radiation — the corner of a conductor 41 - the grand plate 42 and radiation — the short 
circuit component 43 which connects a conductor, and radiation — the 1st and 2nd prepared feed 
conductors 44 and 45 and the 1st feed — the feeder 46 connected to the conductor 44, and the 1st 
and 2nd feed — it has a conductor 44, SPST switch 47 which consists of diodes connected among 4b, 
and the coil 48 for bias. 

[0026] radiation — a conductor 41, the grand plate 42, and the short circuit component 43 — a reverse 
F antenna - constituting ~ radiation - a conductor 41 is bent at the edge and has the section 49 the 
1st and 2nd feed — conductors 44 and 45 approach the bending section 49, and are arranged at outline 
parallel first the case where a feeder 46 is not overlapped on the bias for a frequency change SPb 
switch 47 -- OFF — becoming — the 1 st feed — a conductor 44 and radiation — a conductor 
capacity feed of said reverse F antenna is carried out by the 1st capacity formed in the bending section 




49, and it resonates on the 1st frequency. 

[0027] the case where the feeder 46 is overlapped on the bias for a frequency change on the other hand 
— SPST switch 47 — ON — becoming — the 1st and 2nd feed — conductors 44 and 45 are 
connected electrically, therefore, the 1st and 2nd feed — conductors 44 and 45 and radiation — a 
conductor — the 2nd capacity formed in the bending section 49 becomes larger than said 1st capacity, 
and resonates on the 2nd frequency which is a frequency lower than said 1st resonance frequency, 
under the present circumstances, the bias on which the feeder 46 was overlapped using what the coil 48 

for bias commits as an RF choke in the frequency band used — connecting too hastily — RF like — 

the 2nd feed — it has the work which isolates a conductor 45 from a gland, the gestalt of the above- 
mentioned implementation — two feed — although it is an example at the time of using a conductor — 
two or more three or more feed — a conductor may be used. 

[0028] radiation [ in / drawing 5 , and / in drawing 6 / isomorphism voice ] — a conductor — the feed 
which is a bending section enlarged drawing, and should be visible to the front for convenience if it is 
original — the broken line showed the conductor. [ the perspective view of the gestalt of operation of 
the 3rd of this invention frequency change type reverse F antenna ] 

[0029] The frequency change type reverse F antenna of drawing 5 is formed with conductive metals, 
such as a sheet metal. Separate a conductor and spacing and it counters, the 1st radiation which bends 
in the open end section and has the section 54 — a conductor 51 and the 1st radiation — The bending 
section 54 is approached, the arranged grand plate 52 and the 1st radiation — the corner of a 
conductor 51 — the grand plate 52 and the 1st radiation — the short circuit component 53 which 
connects a conductor 51, and the 1st radiation — a conductor — The bending section 54 is 
approached, the prepared feed — a conductor 55 and feed — the feeder 56 connected to the 
conductor, and the 1st radiation — a conductor — the 2nd prepared radiation — a conductor 57 and 
the 1st and 2nd radiation — a conductor — it has SPST switch 58 which consists of diodes connected 
in between [ 51 and 57 ], the coil 59 for bias, and a capacitor 60. 

[0030] the 1st radiation — a conductor 51, the grand plate 52, and the short circuit component 53 — a 
reverse F antenna — constituting — the 1st radiation — a conductor 51 is bent at the edge and has 
the section 54. the 2nd radiation — a conductor 57 — the 1st radiation — a conductor — the location 
which deleted a part of bending section 54 - — feed — global placement is carried out to the location 
which laps with a conductor 55 — having — diode 58 — the 1st radiation — a conductor — it connects 
with the bending section 54. moreover, the 2nd radiation — it has a terminal for bias, a coil 59 and a 
capacitor 60 are connected to the grand plate 52 at a serial, and a conductor 57 plays the role of RF 
choke. Moreover, the frequency change control terminal 61 is connected between a coil 59 and a 
capacitor 60. 

[0031] the case where a LOW signal (0V) is inputted into the control terminal 61 — diode 58 — the 1st 
radiation — a conductor 51 and the 2nd radiation — a conductor 57 serves as this potential as DC, and 
serves as OFF. this time — a reverse F antenna — the 1st radiation — a conductor 51, the short 
circuit component 53, the bending section 54, and the grand plate 52 — the 1st resonance system — 
forming — the 1st radiation — a conductor — the bending section 54 and feed — electric power is 
supplied through the 1st capacity formed between conductors 57, and it resonates on the 1st frequency. 

[0032] On the other hand, when a HIGH signal is inputted into the control terminal 61, diode 58 serves 
as ON. this time — a reverse F antenna — the 1st radiation — a conductor 51, the short circuit 
component 53, the bending section 54, the grand plate 52, and the 2nd radiation — a conductor 57 — 
the 2nd resonance system — : forming — 1st radiation ************ 54 and the 2nd radiation — a 
conductor 57 and feed — it is formed with a conductor 55, electric power is supplied through the 2nd 
feed capacity, and it resonates with the 2nd resonance frequency. Under the present circumstances, as 
for said 2nd capacity, the resonance frequency of said 2nd resonance system becomes lower than the 
resonance frequency of said 1st resonance system more greatly than said 1st capacity. 
[0033] As mentioned above, said reverse F antenna can enlarge the difference of the 1st resonance 
frequency and the 2nd resonance frequency according to an operation of a dyadic eye. the gestalt of 
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the above-mentioned implementation — two radiation — although it is an example at the time of using a 
conductor — two or more three or more radiation — a conductor — a conductor may be used. 
[0034] Drawing 7 is the perspective view of the gestalt of operation of the 4th of this invention 
frequency change type reverse F antenna, and drawing 8 is the enlarged drawing of a side-face 
substrate. Drawing 7 and the frequency change type reverse F antenna of 8 Separate a conductor 71 
and spacing and it counters, the 1st radiation formed with conductive metals, such as a sheet metal, 
a conductor 71 and the 1st radiation — the arranged grand plate 72 and the 1st radiation — the corner 
of a conductor 71 — the grand plate 72 and the 1st radiation — it has the short circuit component 73 
which connects a conductor 71, and the side-face substrate 74 which consisted of dielectrics to which 
the dielectric constant can be changed with an electrical potential difference. 

[0035] side-face substrate 74 front face — the feed pattern 76 — a rear face — the 2nd radiation — a 
conductor 77 forms by etching etc. — having — the 2nd radiation — a conductor 77 the 1st 
radiation — it connects with a conductor 71 and the feed pattern 76 is connected with a feeder 75. 
therefore, the 1st radiation — a conductor 71 and the 2nd radiation — a conductor 77, the grand plate 
72, and the short circuit component 73 — a reverse F antenna — constituting — this reverse F 
antenna — the 2nd radiation — electric power is supplied through the capacity formed with a conductor 
77 and the feed pattern 76. under the present circumstances, the dielectric constant of the side-face 
substrate 74 is changed by superimposing DC on a feeder 75 — making — the 2nd radiation — the 
capacity formed by the conductor 77 and the feed pattern 76 is changed. Therefore, since the feed 
capacity of said reverse F antenna changes at the time of DC superposition, the resonance frequency of 
this reverse F antenna can be changed. Drawing 9 is the perspective view of the gestalt of operation of 
the 5th of this invention frequency change type reverse F antenna. 

[0036] The frequency change type reverse F antenna of drawin g 9 Separate conductors 91 and 94 and 
spacing and it counters, the 1st radiation formed with conductive metals, such as a sheet metal which 
bends in the open end section and has the section 99, — a conductor 91 and the 1st radiation — the 
2nd radiation connected to the conductor 91 through diode 97 — a conductor 94 and the 1st and 2nd 
radiation — A conductor 91 is approached, the arranged grand plate 92 and the 1st radiation — the 
corner of a conductor 91 — the grand plate 92 and the 1st radiation — the short circuit component 93 
which connects a conductor 91, and the 1st radiation — the arranged feed — a conductor 95 and feed 

— the feeder 96 connected to the conductor 95, and the 2nd radiation — it has coil 98for bias a 
connected to the conductor 94, and capacitor 98b. 

[0037] the case where a LOW signal (0V) is inputted into coil 98a and control terminal 98c connected 
among capacitor 98b — the 1st and 2nd radiation — conductors 91 and 94 are these potentials and 
diode serves as OFF. this time — the 1st radiation — a conductor 91, the bending section 99, the grand 
plate 92, and the short circuit component 93 — a reverse F antenna — constituting — this reverse F 
antenna — the bending section 99 and feed — electric power is supplied through the capacity formed 
with a conductor 95, and it resonates on the 1st frequency, the case where a HIGH signal is inputted 
into control terminal 98c on the other hand — diode 97 — ON — becoming — this reverse F antenna - 

- the 2nd radiation — a conductor 94 carries out surface-integral amplification, resonance frequency 
falls, and it resonates on the 2nd frequency. 

[0038] Although the reverse F antenna feed approach in the gestalt of the above-mentioned 
implementation is a capacity-coupling feed method, it may supply electric power directly by a pin etc. 
moreover, radiation — a conductor — not only two pieces but two or more three radiation or more a 
conductor may be used. 

[0039] D rawin g 10 is the perspective view of the gestalt of operation of the 6th of this invention 
frequency change type reverse F antenna. The frequency change type reverse F antenna of drawingJO 
Separate a conductor 101 and spacing and it counters, the radiation formed with conductive metals, 
such as a sheet metal which bends in the open end section and has the section 104, — a conductor 101 
and radiation — A conductor 101 is approached, the arranged grand plate 102 and radiation — the 
corner of a conductor 101 — the grand plate 102 and radiation — the short circuit component 103 
which connects a conductor 101, and radiation — the arranged feed — a conductor 105 and association 



— a conductor 106 and feed — the feeder 107 connected to the conductor 105, and association — it 
has the frequency change section 109 connected to the conductor 106 through the transmission line 
108. 

[0040] radiation — a conductor 101, the bending section 104, the grand plate 102, and the short circuit 
component 103 — a reverse F antenna — constituting — the 1st feed — electric power is supplied to 
this reverse F antenna through the capacity formed between a conductor 105 and the bending section 
104. under the present circumstances, association — the conductor 106 is connected to the frequency 
change section 109 through the transmission line 108, and the frequency change section 109 changes 
the inductance value combined at this head of a reverse F antenna, and changes resonance frequency. 
[0041] The gestalt of operation of the 1st of the frequency change section in the frequency change type 
reverse F antenna applied to this invention at drawing 1 1 is shown. ** which attaches the same number 
about what is common in drawing 10 . the frequency change section of drawing 1 1 — association — it 
has the transmission line 108 connected to the conductor 106, a transistor, the SPDT switch 111 which 
consisted of FET, the 1st and 2 coils 112 and 113, the object 1st for SPDT switch 1 11 change, and the 
control terminals 114 and 1 1 5 of 2. A transmission line 1 08 is connected to the 1 st and 2nd coil 1 1 2 and 
113 by switching the 1st and 2nd control terminal 114 and 115 connected to the SPDT switch 1 1 1 to 
HIGH and LOW. The other end of the 1st and 2nd coil 112 and 113 is connected to a gland, above — a 
control signal — association — the resonance frequency of said reverse F antenna is changed by 
changing the inductance value connected to a conductor. 

[0042] The gestalt of operation of the 2nd of this frequency change section is shown in drawing 12 . ** 
which attaches the same number about what is common in drawing 10 . the frequency change section 
109 of drawing 12 — association — it has the RF choke coil 124 and capacitor 125 which are the SPDT 
switch 121 and the bias circuit for SPDT switch 121 change which consisted of the transmission line 

108 and the 1st and 2nd coil 122 and 123 which were connected to the conductor 106, and diode. By 
carrying out the seal of approval of HIGH and the LOW signal to the control terminal 126 prepared in 
this bias circuit, the SPDT switch 121 is operated and a transmission line 108 is connected to the 1st or 
2nd coil 122 and 123. therefore, a control signal — association — the inductance value connected to a 
conductor 106 is changed, and the resonance frequency of said reverse F antenna is changed. 

[0043] The gestalt of operation of the 3rd of this frequency change section is shown in drawin g 13 . ** 
which attaches the same number about what is common in drawin g 10 . the frequency change section 

109 of drawing 13 — association — it has SPST switch 131 which consisted of the transmission line 
108 and the 1st and 2nd coil 132 and 133 which were connected to the conductor 106, diode, etc., the 
1st coil 132, and the capacitor 134 for RF pass connected between glands. The control terminal 135 is 
formed between the 1st coil 132 and a capacitor 134, and SPST switch 131 is operated by impressing 
HIGH and a LOW signal to the control terminal 135. Under the present circumstances, the 1st coil 132 
selects what has a big inductance value, and the thing which operates as an RF choke on an operating 
frequency desirably in order to delete the effect of a 135 or less control terminal circuit. 

[0044] SPST switch 131 — the time of OFF — association — a conductor 106 is connected to the 
inductance determined with the 1st coil 132, and it connects with the inductance determined in the 
parallel circuit of the 1st coil 132 and the 2nd coil 133 at the time of ON. If the gestalt of this operation 
is followed, since it is controllable and a bias circuit can be shared by the 1st coil 132 and the capacitor 
134, simplification power-saving of a circuit will be realized with a piece power source. Although the 
gestalt of the above-mentioned implementation is an example at the time of using the inductance of two 
pieces, two or more inductances of three or more pieces may be used for it. 
[0045] 

[Effect of the Invention] As mentioned above, this invention frequency change type reverse F antenna 
can form an antenna receivable on two or more frequencies by [ to two or more frequency bands where 
occupancy area differs in the small built-in antenna of the small occupied volume which can be mounted 
in a small personal digital assistant ] changing. 




DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the gestalt of operation of the 1st of this invention 
frequency change type reverse F antenna. 

[ Drawing 2 ] It is the circuit diagram showing the gestalt of operation of the 1st of the RF-signal change 
section in this invention frequency change type reverse F antenna. 

[Drawing 3] It is the circuit diagram showing the gestalt of operation of the 2nd of the RF-signal change 
section in this invention frequency change type reverse F antenna. 

[Drawing 4] It is the perspective view showing the gestalt of operation of the 2nd of this invention 
frequency change type reverse F antenna. 

[Drawing 5] It is the perspective view showing the gestalt of operation of the 3rd of this invention 
frequency change type reverse F antenna. 

[ Drawin g 6] radiation of this invention frequency change type reverse F antenna — a conductor — it is 
the enlarged drawing of the bending section. 

[Drawing 7] It is the perspective view showing the gestalt of operation of the 4th of this invention 
frequency change type reverse F antenna. 

[Drawing 8] It is side-face substrate pattern drawing of a said frequency change type reverse F antenna. 

[Drawing 9] It is the perspective view showing the gestalt of operation of the 5th of this invention 
frequency change type reverse F antenna. 

[ Drawing 10] It is the perspective view showing the gestalt of operation of the 6th of this invention 
frequency change type reverse F antenna. 

[Drawing 11] It is the circuit diagram showing the gestalt of operation of the 1st of the frequency 
change section in this invention frequency change type reverse F antenna. 

[Drawing 12] It is the circuit diagram showing the gestalt of operation of the 2nd of the frequency 
change section in this invention frequency change type reverse F antenna. 

[Drawing 13] It is the circuit diagram showing the gestalt of operation of the 3rd of the frequency 

change section in this invention frequency change type reverse F antenna. 

[ Drawing 14] It is the perspective view of the conventional reverse F antenna. 

[Drawing 15] It is the perspective view of the conventional capacity-coupling feed type reverse F 

antenna. 

[Description of Notations] 

11 Radiation — Conductor 

12 Grand Plate 

13 Short Circuit Component 

14 1st Feed — Conductor 

15 2nd Feed — Conductor 

16 1st Feeder 

17 2nd Feeder 

18 RF-Signal Change Section 

19 Bending Section 
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©ft 4 ©gsjs©j$B©*«wa-ca »), is ttfljffias© 
twtat?**. 07. 8©^s«^»5sa»FT>f^- 

tt. «E^49£©*«4^«"C^ 3 1 ©*Mtf*f* ? 

1 . ft] ©a*f«(*7 1 iMPi^PfrT^ffiib-cies? 
ti/c ^ > f* 7 2 . fti <D&mm& 7 1 ©ftSCr 9 7 

> F*7 2 ift 1 ©««*3*ft7 1 *SStt"rSte»*?-7 
3. «E«Cj:o-C*©tWt**»bS**Ci*«"C** 

smflrttfifiSS *ifc«ffis«7 4 *wt s . 

[0 0 3 5 ] JPJJffia* 74« B, * - > 7 6 

KBfKttft KDWmm 7 #x > ^SfKJ: o 
t^gn. »2©fiM«W*7 7 i*ft 1 ©S»i*7 1 
igiSn, |&*Air->7 6«»6**7 5iS*fc3*i 

u/c^or. ft 1 ©»ww<*7 1 . ft2©^*f^ft 

77, ^>F«7 2» 5®»3R J ?-7 3-C)KFT>^4 
«r£L,, KlF7>ftB. ft2©#t*f«<*7 7<b*Sm 

ffl»«7 4©P«**«ft3*, ft2©^««»7 7 i 
oT. DCS^B#^«HiIiaMFT>x^©^«^fi^ 

{ b-r 4 fc^Kit F7>f"t <D±*kMmmz %z<t s « * £ 
^©ft 5 ©n»©jgfls©»ttia-r * s . 

[0 03 6 ]i9©IfflW^IF7>fttt, ^© 

HswsatKjjf 0 ftif»9 9 *wrs«**©*«tt*« 
•c^stv/cft i <Di$mmwQ i.m <Dwmmm \ 

K*-f*-F97*rt- b«^3 nrcft 2 ©SaH5IK* 9 

4. fti . » 2 ©ft***** 9 i,94 iSPi^Pgrr^ 

|«5L-CE«Snfcy-5>F*9 2 l ftl©»«*f*9 1 
©ftSI5T'^'7> F«9 2 ift 1 ©7KW«ft 9 1 fcS&tt* 

&j®b*?-9 3 , ft 1 ©a*f*f*9 1 immisxwmz 
,0 tifc^s^f* 9 5 . taw*** 9 5 icmmz nfc*&«» 9 
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98 a, a>-r>-?9 8 b%STI>„ 
[0 0 3 7 ] 3 J)\>9 8 a. 3>f r >1f9 8 b[S|{Cg& 
ho-;HB-7-9 8 cKLOWf^ (OV) £ 
A#Lfc»£. JUL #2©S0WaW*9L 9 4t<mm 
arftfJ^'/^-KtiOFFiiS;^ C©B#, Hl©ft 

m©JH»aJrc&*s-rs. -#3>ha 

-;l^-?-9 8 c(C H I GHmnZAfiLtcmS. #4* 
- K 9 7 BON <!:& 0 . feiMF T ^^(iSB 2 ©SfcS>f3* 
($9 4 ©ffifS#&A L . #tgJ3iR»*JeT U , ft 2 ©^ 

[0 0 3 8] ±^U6CD^SKC*5WS. aF7>?« 

[0 0 3 9 ]il0tt, *«BJJgj^t^Jg^;iiSF T>f- 

MSiF7>ftit *©HSWaW«:jTOiftifapi 0 
4 £ Wf £ ffi#^©#mi4#JS-C^ $ n/cS(»tjSft: 1 
0 1 , ftgftM* 1 0 1 <fc|fflW*R5-CTMl5lUTEa3 4i 
fc?'7> FS102, fe#f*gf# 1 0 1 <Dftg|JT*y7> K 

S102 tmmtb i o i fca&tt-rssiMR^ 103. 

ftMWtt 1 0 1 tciaSfOTTEIKS tifcl&«3Wt 105S 

y*^** 106. i 0 5 (c«^$ n/c^m^ 

10 7. *S#a!lf*l 0 6tce3*S§l 0 8*fl-L««S*l 

i o 9 £w-r<5„ 

[0 0 4 0] ftSftM* 101, #t 0 fttfW 104. ^-7 
>F«102. ffl&M+l 0 3tlF7>ft« 
L, ® 1 ©*$S*Sf* 10 5, Jt«) fltfas 1 0 

s^aw* io6B. &ms& i o 8 ifYLjamstvmgfi 1 

0 9Kii3nt*5 0. 0 9«. g£ 

a» f r > t- tftmci&&? & a > $ 9 * > * m%® •? e 

[ 0 0 4 1 ] 0 1 1 K*»^CC»&ffl«»W»SCa»F T 

■r. si o tfta-rsfeotciwL/rttisi— 

4. H 1 1 ©JBSaMWtWBH:. 1 0 6 (C^S 

fr/c£jS881 0 8, F7>yx^. F ET-C«JSS*ifc 
1 1, SI, 203-/JH12, 1 

13, sPDT^^^f i 1 1 $)<omz-mm l 2©=> 

>FD-W1 14, 1 15&ft5. SPDTX-f 
1 1 HcgiJhfc^l, I203>Fn-;^ 
114, 1 154HIGH, LOWKX^»f>m 
C<tK<fc9£ii8§l 0 8*gl , S2C3-/JH 1 2. 

1 1 3Kittl>„ SI. S2Q3-f^l 12..113 
©{te^«i^7> Kcc»asn-5. JiLh©J:Mc:3> hn 
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ffl*^b3*iCi«:J:0. fulBilF 7>-r7-©±t|gJg| 
itfc&Sr^bStt*. 
[0042 ] 012 tCRJSiK&^8&©lR 2 ©SUfc©J& 
<g*7jrT. HI 0 iftii-rSfc©tCRIOrttBI— ##4 

ftts. ^ i 2 offlttfttteai: l o 9 w, *§^*& l o 

Qlcffl$bZi\ic&m\ 0 8. JH1. »2©a^H2 
2, 123, ^^t-FrS«?nfcSPDTX-f7f 

12 1, S PDT^-f 1 2 ItyKlWX-m'iJTX® 
10 SST^SRFf a-^3^;H 2 4, 3>f>tl25 

^12 6KHIGH. LOWfi-^EfnSTTSC <tt£<fc 
•3, SPDTX-f^l 2 l*«pflH£-tf. eas§io8 
**lXttS2©3^JH 22, 1 2 3lC«|ftT-B. «e 

ni-offf^^as^tst, frie®Fr>T-7-© 

[0 0431 ^13 &Ci§IJSMfcW#SB©lfl 3 ©**©© 
gg^-f. Hi o t^il-T -5 *>©«:» L-ctiB— #*t* 
20 #T 0 1 3 ©J3&&tt88i: 1 0 9 W, 1 0 

6(C«!»3iafceSIKl 0 8, *1. »2©3-f JH 3 
2, 13 3, ^*-f*-FfT«§hfcSPSTX-{, 
f 131, Sl®3-f;H32, ^7>KfflKi^3n 

13 2, 3 1 3 4raiCtt3> h n-^^l 3 
5#t«W6ia. 3> ha-JUira^l 3 5&CH 1 GH, L 
OWf^EPODl-SCiKifJSPST^^^f-l 3 1 
fcftfESttS. C©J£, »1©3-/;H 3 2«, n>h 
n-;biiST- l 3 5«T©@&©I5«£BiJl&-r &/cat>^ > 

30 ^$>^«OM6fc0, MSKttffflatiTR 

[0044] SPSTX^?131*sOFF B$«, ffi 
^lftl0 6«, Sl©3-f^H3 2KJ:otft5lSh 
^.-/^^i'i'^Kg^n, ON^fBS l©3-fJH 
3 2<bJ&2©a-OH 3 3 ©tt$UBI&T3ti£ S ^ -S > 
^•^^>XCCJtg|§n4 0 #*»©?&««:«£*.{*, K-S 

,3^*132, r3>7 : >^ 1 3 4 -C±£ffi-C £&/ca&, @ 

s§©©^{ b#m7j{b*5H3Eg $ n a . _ttE5W6©m 6 ,tt, 

40 2ffl©-Y >#^*>;*£fflt,>fct§-&©0|-c&&#, 3<B 
[0 04 5 ] 

ciB^©ja*] «±©«tc» *«wja«a»«j»5a:3a»F r 

*St6Wftfll©/J , '3ttrtjKT>f-^«:*jc>-c, 
^©iSliStimiS^©^ «3#^.€.citcj;f3 «^©J^iS^ 

[BB©tt*&«9n 

[HI] *^g)^^#^F7'>7 L ^©m.l ©*]6fe 

so ©»»*s%r»aia-c*4. 
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[09] 2|s:»iWja«»W»35iKFT>-?^©»5©^* 

[010] *&wm-&mv)m3ZMFT>f-+<DmG<Dm 
[0in 4«wj«aa»w»i»FT>^K*jw*(i* 

[0 i ] 
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